. Enzyme-linked immunosorbent assay (ELISA) was performed to test the crossreactivity of rabbit antiserum against denatured, purified bovine brain calmodulin to corn root crude extract and peanut crude extract. Reaction prod. uct is shown in those wells which were coated with bovine brain calmodulin (wells A 1-6), corn root extract (wells B 1-3), and peanut extract (wells B 4-6) and reacted with the rabbit antiserum (wells A 1-2 and B 1-6: antiserum diluted at 1 100; wells A 3-4: antiserum diluted at 1 :200; wells A 5-6: antiserum diluted at 1 :400). Wells A 7-8 were coated with purified bovine brain calmodulin and wells B 7-8 coated with corn root extract. These wells were treated with preimmune serum and show no reaction product. test was also used to test the purity of antigen and the crossreactivity of antiserum against bovine calmodulin to rat brain, corn root, and peanut extracts.
The central well contained rabbit antiserum against purified bovine brain calmodulin;
well 1, purified bovine brain calmoduin; well 2, crude preparation of calmodulin from bovine brain; well 3, rat brain crude extract; wells 4 and 6, corn root extract; well 5, peanut extract. Note that one immunoprecipitin line is shown surrounding the well containing the antiserum. 
Results

Characterization of Antigen and Antibody
The crude bovine brain calmodulin showed one major band (about 17,000 MW) and two small bands when it was filtered through Sephadex G-25 gel and applied to the 12.5% SDS-PAGE ( Figure  1, lane B) . This band ( 1, lane A) . When this purified protein was immunized to rabbit and the rabbit antiserum was tested by ELISA, strong reaction product was seen in those wells that reacted with antiserum but not in those reacted with pre-immune serum ( Figure  2 , A 1-6: antiserum; A 7-8: pre-immune serum). The double immunodiffusion analysis (Figure  3) revealed a single precipitin line between the central well (antiserum) and the peripheral wells (well 1, purified calmodulin; well 2, crude calmodulin; well 3, rat brain extract; wells 4 and 6, corn root extract; well 5, peanut root extract).
In ELISA, when the wells were coated with corn root and peanut root extracts, respectively ( Figure  2, B 1-3 and B 7-8: corn root; B 4-6: peanut root) and reacted with rabbit antiserum against bovine brain calmodulin ( Figure  2, B 1-3 [7] [8] or with corn root extract ( Figure  2, B 7-8) and reacted with pre-immune serum, no reaction product was revealed.
Immunohistochemistry
When the corn root was cut at 50 im thick and observed under the light microscope, a linear dark region parallel to the long axis was seen in the basipetal portion of the root ( Figure  4) . with 4% H202 in PB ( Figure  5B ). When the corn root section was stained with antiserum against bovine brain calmodulin, reaction product was found in most cap cells ( Figure  5 , A and C; Figure  6, A and B) , in metaxylem elements, in some cells of stele surrounding metaxylem elements ( Figure  5 , A and D; Figure  6 , A, B, and D) and in the cortical cells ( Figure  6, A and B) . In the stained cells, reaction product was seen in a larger portion of cytoplasm and coated on the cell membrane. However, the nuclei and cytoplasmic vesicles are not stained ( Figure  5 , C and D; Figure   6 , D). A similar finding was also observed in the spaghetti squash root tip ( Figure  7A ), in oat root tip ( Figure  8 ) and in the peanut root tip (data not shown).
In the spinach terminal buds, reaction product was found mainly in the apical meristem and leaf primordium ( Figure  9 ).
In the control experiment, when sections were incubated with pre-immune serum ( Figures  5B and 7B ) or with antiserum against calmodulin which had been pre-absorbed with excess antigen ( Figure  6C ), no reaction product was found.
Discussion
Calmodulin has been identified morphologically in many animal tissues and cells (5,6,8-10,18-20,24,28,34,36,38 shows reaction product in the cap cells and some cortical cells (arrowheads).
The artificial black staining on the surface of the root cap is caused by the persistence of agarose, as described in Figure  7A . Original magnification x500. Bar = 10 pm. Figure 9 . A longitudinal section of spinach terminal bud, stained with anti-calmodulin, shows reaction product most prominently in the apical meristem cells (black arrowheads) and in the leaf primordium (black-and-white arrowheads).
Original magnification x600. Bar = 10 pm.
tips. In order to make sure that these findings were consistent in most plant root tips, we extended our observation to the oat, peanut, and spaghetti squash root tips, which also showed a similar result. These findings suggest that calmodulin may play some important functions in the root caps and in the apical initials. The highly concentrated level ofcalmodulin in the root cap, as revealed in this study, is of possible significance in relation to the studies of Lee et al. (14), who found strong effects of Ca2 and EGTA on gravitropism when agents were applied to the root cap.
The root cap has been proposed as the site of perception of the gravity stimulus and initiation of the gravitropic response in roots (11).
Since the root cap also has a high concentration of phytochrome ( 
